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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election of claims in Group I (claims 1-5) in the reply filed on 10/18/2005 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without 
traverse (MPEP § 818.03(a)). 

Claims 6-1 1 are therefore withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. 

New Rejection 

2. The examiner had previously indicated that inclusion of certain subject matter in the 
claims would be favorable considered for allowance. However, due to a reconsideration of the 
claim's functional limitations in a different context, this Office Action now contains a non-final 
rejection based on new grounds. Although the claims were amended to include the 
recommended subject matter, they are not yet deemed to be in condition for allowance in view 
of the new interpretations, as detailed below. 

This Office Action is a non-final rejection. The examiner regrets the resulting 
inconvenience to applicants and their representative. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Japan 2001-1 14185 

A ('185). 

Re claims 1, the limitations of the apparatus claim have been evaluated by differentiating 
it between (i) the structural limitations and (ii) the functional limitations . 

NOTE : While features of an apparatus may be recited either structurally or functionally, 
claims directed to an apparatus must be distinguished from the prior art in terms of structure 
rather than function alone . See MPEP 2114 . 

Even if the prior art fails to explicitly disclose limitations recited as functional language, if 
the prior art (i) discloses all claimed structural limitations and (ii) the disclosed structure is 
capable of performing the recited function, the prior art meets the requirements of the claim. (See 
In re Swinehart, 169 USPQ 226 (CCPA 1971); In re Schreiber, 44 USPQ2d 1429). 

(i) The structural limitations of the claim 1 recite: 

"An apparatus comprising: a surface body,... and a plurality of 
nanostructures or microstructures ... disposed in a pattern on said 
surface" 

With respect to the structural limitation of claim 1, JP ('185) discloses an 
apparatus comprising a surface on a body and a plurality of microelectrodes 
(microstructures) disposed in a pattern on the surface. Specifically, JP ('185) shows a 
mechanism for changing friction between a fluid and a body surface [16] (figure 4), 
achieved by application of an electrical current. The body surface acts as an electrode 
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(see previously supplied machine translation: col. 5, lines 3, 11-16, 45-50), and 
comprises a conductive matter, such as carbon black disposed on the surface (col. 5, 
line 35). The mean particle diameter of carbon black is disclosed as 1 micrometer or less 
(col. 5, line 41). Therefore, the conductive matter like carbon black is considered 
equivalent to the recited nanostructure because it has a dimension less than one 
micrometer. 

(ii) The functional limitation s of the claim recite: 

" in a way such that (i) friction between said surface and said 
fluid is controlled as a function of a surface energy of said 
nanostructures or micros tructures and wherein (ii) said friction 
control is a function of a variable degree of contact between 
said surface and said fluid resulting from an electrically- 
induced penetration of at least a portion of said fluid through 
said nanostructures or microstructures disposed on said surface." 

The above limitations do not recite any specific structure, but merely set forth a 
functional limitation. Afunctional limitation in an apparatus claim defines a capability of a 
structure in terms of (a) what it does or (b) by a property/characteristic it has, rather than by 
what it is. 

As described above, JP ('185) shows a mechanism for influencing friction between a 
fluid and a body surface by application of an electrical current. The application of current is 
considered variable because the polarity of current can be alternately changed between a 
positive and negative potential (see fig. 4). Additionally, applicants may also note that even an 
absence or presence of electrical current - such as caused by switching off and switching on of 
the current - is considered to provide variable electrical current. 

Although JP ('185) does not explicitly disclose all of the functional limitations of the 
claim, these limitations have been evaluated in a "capability" context. 
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With respect to the first functional limitation "friction between said surface and 
said fluid is controlled as a function of a surface energy of ... 

microstructures", JP ('185) shows a mechanism for applying variable electrical current 
through microelectrodes, as explained above. Secondly, the friction between the fluid and the 
body surface would be directly influenced by the presence/absence, as well as the polarity, of 
the current. As such, any application of variable electrical current would correspondingly vary 
the friction between the surface and the fluid. 



With respect to the second functional limitation "said friction control is a 

function of a variable degree of contact between said surface and said fluid 
resulting from an electrically-induced penetration of ... fluid through ... 

microstructures", any application of an electric current would invariably and inherently alter 
the surface tension of the fluid surface according to the universal laws of physics, whether or not 
one recognizes such phenomenon as taking place. Therefore, any change in the surface 
tension caused by the application of a variable electric current would correspondingly alter the 
penetration of fluid through the microstructures. 

Note : Although the device of device JP ('185) does not deliberately alter the penetration 
of fluid through the microstructures, such device will nonetheless achieve the claimed 
functionality, at least as an unintended consequence . 

Because the structure of JP ('185) is capable of performing the recited functions, it 
meets the limitations of claim 1 . 
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Re claim 2, the body surface is that of a marine hull. Although the hull is not a 
submersible hull that is completely disposed under water, the hull has a portion that is at least 
partially under a waterline. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over DE 
19704207 A1 (*207) in view of Japan 08-128413 A ('413). 

DE ('207) shows a body surface [3] adapted to move through a fluid (figures 4 and 5), 
having a plurality of fibers [6] disposed in a pattern on the surface to control friction between the 
surface and the fluid. Specifically, the friction between the surface and the fluid is controlled by 
application of electrical energy on the fibers. The electric current potential can be varied by use 
of regulated energy source (fig. 6 and 7; see page 4 of the translation provided by the 
applicant). 

DE ('207) discloses all structural features recited in claim 1 , except the dimensions of the 

fibers. 

JP ('413) teaches a reduction of friction experienced by a ship surface moving through a 
fluid (col. 1 of the attached translation; and figure 4). The ship has a plurality of fibers [61] 
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disposed in a pattern on the surface to control friction. The fibers have a thickness of about 4.8 
micrometers and a height of about 0.5 mm. 

At the time of the invention, it would have been obvious for one skilled in the art to make 
the fibers of DE ('207) with a thickness of about 4.8 micrometers and a height of about 0.5 mm, 
as taught by JP ('41 3). Having such fiber dimensions would have ensured a reduction in friction 
not only when the electric current was applied to the fibers, but even when it was not possible to 
supply such current. The fibers are considered equivalent to the claimed microstructures 
because they have a dimension less than one millimeter. 

See examiner's interpretation regarding the functional limitations of the claim, as 
described in 1J4 above. The structure of modified DE ('207) is considered as capable of 
performing the recited functions of the claimed invention at least as an unintended 
consequence and therefore meets the functional limitations of claim 1. 

Re claim 2, please see fl4 of this Office action for Examiner's interpretation of the claim. 

Re claim 5, although the change in resistance between the surface and the fluid is 
disclosed to occur by a process of fluid ionization, it is noted that a mere presence or absence 
of electric current on the fibers will also cause a variable penetration of fluid through the 
microstructures for a different degree of contact with the surface, even though such has not 
been expressly stated in DE ( l 207). Such changing resistance will at least change the speed of 
the surface. 
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Response to Arguments 

7. Applicant's arguments with respect to claims 1, 2 and 5 have been considered but are 
not persuasive. 

Re the 102(b) rejection based on JP ('185), applicant has argued that the device of JP 
('185) does not teach a drag reduction through utilization of nanostructures or microstructures 
on a surface in such a way that contact between the surface and a fluid is reduced, and the 
claimed friction control is a function of a surface energy of the nanostructures or 
microstructures, resulting from an electrically-induced penetration of fluid through the 
nanostructures or microstructures. 

Response : JP ( l 185) shows all structural limitation set forth in claim 1 . Regarding the 
functional limitation, although there is no deliberate attempt to alter the penetration of fluid 
through the microstructures, such device will nonetheless achieve the claimed functionality - at 
least as an unintended consequence - when variable current is applied to the microstructures. 

Applicant is reminded that while features of an apparatus may be recited either 
structurally or functionally, claims directed to an apparatus must be distinguished from the prior 
art in terms of structure rather than function alone . See MPEP 2114 . Even if the prior art fails to 
explicitly disclose limitations recited as functional language, if the prior art (i) discloses all 
claimed structural limitations and (ii) the disclosed structure is capable of performing the recited 
function, the prior art meets the requirements of the claim. (See In re Swinehart, 169 USPQ 226 
(CCPA 1971); In re Schreiber, 44 USPQ2d 1429). 

Please see the detailed rejection in 1J4 of this Office action. 
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Re the 103(a) obviousness rejection, applicant has argued that (i) the device of DE 
('207) achieves friction control by affecting a turbulent envelope, as described on page 3 of the 
translation (provided by the applicant), and not by reducing the contact between the surface and 
a fluid. Applicant further argues that (ii) the device of DE ('207) requires that the fibers be laid 
out with their free ends pointing in a direction opposite the direction of movement. Further, (Hi) 
DE ('207) achieves friction control by an ionization and subsequent migration of water 
surrounding the floating body, and does not teach the friction control as being a function of a 
variable degree of contact between the fluid and the surface. 

Response : (i) The turbulent envelope technique described on page 3 of the translation 
is only the first embodiment of the invention (fig. 1-3). The device discussed by examiner is 
described as the second embodiment of figures 4-7. 

(ii) The argument that DE ( l 207) requires the fibers to be laid out with their free ends 
pointing in a direction opposite the direction of movement is not considered relevant because 
such features have not been included in the claim(s). 

(iii) Re the argument that friction control in DE ('207) is achieved by an ionization and 
subsequent migration of water surrounding the floating body, applicant may note that any 
migration of water toward/away from the body would affect the degree of contact between the 
fluid and the surface. Therefore, although the friction control is achieved by ionization, it would 
still result in a variable degree of contact between the fluid and the surface. Secondly, it is noted 
that DE ('207) shows a provision of varying the electric current potential by use of regulated 
energy source (fig. 6 and 7; see page 4 of the translation provided by the applicant). Therefore, 
the apparatus is at least capable of applying a current at less than the ionization potential of 
water, which would result in a variable degree of contact between the fluid and the surface due 
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to a change in surface properties of water as governed by the laws of physics, by without 
causing any ionization of water. 

Further, if the device of DE ('207) were used in a different fluid medium with an 
extremely high ionization potential not attainable by the battery of DE ('207), the device DE 
('207) would still alter the contact between the surface and the fluid even without causing an 
ionization of such fluid. 

As stated previously, even if there is no deliberate attempt to alter the penetration of fluid 
through the microstructures, such claimed functionality could be achieved under certain 
conditions, as described above, merely as an unintended consequence. 

Allowable Subject Matter 

8. Claims 3 and 4 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

9. This is a non-final action. 

10. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Ajay Vasudeva whose telephone number is (571) 272-6689. The 
examiner can normally be reached on Monday-Friday 12:00 - 5:30 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, S. Joe Morano can be reached on (571) 272-6684. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Ajay Vasudeva 
Examiner 
Art Unit 3617 
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